by David H Trapnell mD MRcP (Westminster Hospital, London) The first description of lymphatics is attributed to Herophilus who was born in Chalcedon in 335 BC and later worked at Alexandria. He demonstrated the lacteals of the mesentery of the small intestine and spoke of mesenteric 'vessels' which passed, not to the portal vein, but to small glands. This observation was pursued by Erasistratus, born on Chios in 310 BC, who was, however, more interested in the function of the body than was Herophilus. After many experiments on digestion, he concluded that food was broken up into numerous droplets which he called chyle. This was absorbed, he thought, either by vessels which passed to the gall-bladder or by others which passed to the blood stream via the vena cava. It does not seem to be clear which of these groups of vessels he regarded as lacteals, nor is it apparent why he ignored the very astute observation of Herophilus that the lacteals passed to small glandspresumably those now called the mesenteric lymph nodes.
There was no further real progress in the understanding of the purpose or function of the lacteals until nearly 2,000 years later. On July 23, 1622, while Gaspar Aselli (1627) was dissecting a living dog that had recently eaten food, he rediscovered the lacteals in the mesentery, describing them as 'exceedingly thin and beautifully white'. In these vessels he saw valves which hindered the backward flow of the fluid in the lacteal. He thought that the function of the lacteals was to convey chyle from the intestine to the liver to which, it was supposed at that time, all food passed and to which he (incorrectly) traced them. He pricked one of the larger lacteals and was surprised to see white liquid 'like milk or cream forthwith gush out' (Krumbhaar 1929) . His description of this work appeared in 1627 and, incidentally, was the first medical publication to contain printed illustrations in colour.
Two years after the publication of Aselli's 'De lactibus ', Simon Pauli (or Paulli, 1629) gave a public demonstration of the lacteals at Copenhagen. This year also witnessed the rediscovery of the thoracic duct by Meutel. In fact, the thoracic duct had been described in the horse nearly a hundred years earlier by Eustachius (1564), who had even been able to detect valves in it, but this discovery appears to have been forgotten. In 1634, Johann Vesling (Veslingius), of Padua, showed lacteals in the human cadaver and was able to describe the thoracic duct in more detail. Three years later Nathaniel Highmore, in England, showed the difference between the lacteals and the mesenteric veins.
None of these workers appears to have pursued his findings as he might have done. It was Jean Pecquet who at last brought some order to these previously unrelated observations. In 1651 he reported that some years previously he had noticed the 'receptacle of the chyle' and its continuation upwards as the thoracic duct. He not only clearly described these structures, but showed for the first time that Aselli's lacteals drained into this 'receptacle' (now generally called the cisterna chyli). He also demonstrated that the thoracic duct emptied into the venous system near the junction of the jugular and subclavian veins. In 1652 Van Horn, apparently independently, made the same discovery and in 1653 Olaus (or Olof) Rudbeck, professor of botany in the University of Uppsala, published 'Nova exercitatio anatomica' in which he described 'vasa serosa' and 'ductus serosi'. These vessels, now called lymphatics, contained clear watery fluid and not chyle and were recognized in the liver and intestines. He traced these 'new' vessels to the thoracic duct which, he claimed, he had first recognized in the body of a calf in 1650. He evidently was not aware of the earlier work of Meutel and Vesling. Francis Glisson (1654) of Cambridge, stated in his 'De hepate' that George Jolive (Joyliffe) presented an account of the intestinal lymphatics in his thesis for the MD degree at Cambridge in 1652.
Thomas Bartholin, Professor of Anatomy in Denmark, was the first to call these newly discovered vessels lymphatics. As soon as he learned of Pecquet's researches, he confirmed in man the Frenchman's findings and published an account of his own work in 1652. In this he revealed, however, his opinion that not all the chyle was emptied into the thoracic duct. He suggested that some was conveyed to the liver by the mesenteric lacteals. In the following year, 1653, his more comprehensive and important work, 'Vasa lymphatica', was published and the name lymphatic was established. Munier (1654) used it in his review of, and commentary upon, the works of Pecquet and Bartholin.
Thus, at last, in the space of a few years real light was thrown upon the lymphatic system. In between Aselli's original description of lacteals and Pecquet's discoveries, Harvey (1 628) had published his now famous 'De motu cordis'. Current thought was so greatly and quickly changed by this that Pecquet's observation, which might have been rejected as impossible thirty years earlier, was now not only accepted but seen as further evidence for the new theory of the circulation. Two lines of enquiryinto the existence and purpose of lymphatics and the function of the blood vessels, heart and lungswhich had for so long remained separated, could now be united.
THE LYMPHATICS OF THE LUNG

Early Descriptions
The first to describe the lymphatics of the lung was Rudbeck (1653) although it is not clear how much he knew of these vessels, or even that he had definitely seen lymphatics actually in the lung. He certainly had identified vessels coming from the 'pulmonary glands' which are shown in his illustration. As Cruikshank (1786) aptly commented, judging from the figure in Rudbeck's text, it could only have been a single trunk emerging from the substance of the lungs that he had seen.
Ruysch (1665) was the first clearly to describe valves in lymphatics. The edition of his work that appeared in 1737 contained some excellent, though somewhat schematized and diagrammatic, illustrations of lymphatics with valves in them. There was only a brief reference to the presence of lymph vessels in the lung. Thomas Willis (1675) appears to have been the first to describe the lymphatics of the lung at all clearly. In his book 'Pharmaceutice rationalis' there was an illustration of the superficial lymphatics in an ox lung (Fig 1) . He reported that the lymph vessels of the lungs were equipped everywhere with little valves. He also demonstrated the connexion of the pulmonary lymphatics with those of the mediastinum. He described how these lymph vessels 'climbed' round the cesophagus, trachea and aorta and he suggested that they did this so that some of 'the lymphatic humor, may be bestowed for making slippery the sides of those vessels'. There appears to have been a temporary pause in the remarkable progress made in the first half of the seventeenth century. A hundred years or so elapsed before there was any further real progress in the understanding of the lymphatic system in general or of the pulmonary lymphatics in particular.
Then William Hewson (1774) published his description of the lymphatic system in man. Less than two pages were given to the lymphatics of the lungs but some new information was reported. Two sets of pulmonary lymphatics were described. The first passed over the posterior part of each lobe to the hilum of the lung and thence to join the thoracic duct in the mediastinum, some of the lymphatics passing 'under' the aorta to do so. The other group of lymph vessels passed from the 'fore part' of each lobe up towards the jugular and subclavian veins. At the roots of the lungs he noted 'glands called bronchial' which 'have been suspected to secrete the mucus which is spit up the trachea'. He reported, however, how he had more than once filled these glands with mercury by injecting the lymphatics of the lungs. He rightly concluded, therefore, that the glands were part of the lymphatic system and that they did not secrete mucus. Mettler & Mettler (1947) stated that Hewson was the first to divide the pulmonary lymphatics into superficial and deep groups. This does not appear to be the case. The vessels described were almost certainly purely superficial. Certainly there is nothing in Hewson's description to suggest his discovery of lymphatics within the substance of the lung.
Mascagni (1784), Professor of Anatomy at Siena, used mercury, glue, wax and other materials for his injections of the lymphatics. He recommended that the body of a man who had died of consumption should be selected for injection. In (Cruikshank 1786) such cases he had found the lymph vessels of the limbs and other parts were distended with a transparent fluid. He shrewdly considered that this was because the glands of such men were engorged so that 'lymph is not able to pass'. He suggested that such subjects were therefore useful for injection and the instruction of novices. He recommended that multiple injections should be made to outline fully the lymphatics of a part. He had used as many as 18 separate injections in the foot and 23 in the hand. In the second chapter of the second part of his book he described the lymphatics of the lung which, he said, were very numerous and easy to inject. Two distinct groups were recognized: those that were superficial and appeared to be immediately under the pleura and those that were deep and followed the course of the blood vessels. He noted that the arrangement of the lymph vessels on one side of the body might be different from that on the other side.
He showed, too, that many of the superficial pulmonary lymph vessels communicate with, or end in, the deep lymphatics of the lung substance. His description of the injection of superficial lymphatics of the lung is lucid and accurate: 'On injecting them it is beautiful to see them fill and form a very considerable network of vessels which form large, usually pentagonal me:hes. These meshes are filled from other very fine ones of the same shape. Some of the main trunks which form this network slide into the substance of the lungs, join with some of the deep ones, (and) divide into separate trunks which follow the blood vessels, and go to the first glands which are at the division of the main branches of the blood vessels and bronchi.' All the deep lymphatics were shown to end in lymph nodes at the hilum.
Two years after the appearance of Mascagni's work, Cruikshank (1786) published his treatise on the anatomy of the 'absorbing vessels of the human body' (Fig 2) . He also used injections of mercury to delineate the pulmonary lymphatics and he, too, was able to demonstrate the presence of valves in them. He showed that in some cases the superficial lymph vessels spread over the surface of the lung in an extensive anastomosing network and that they terminated in glands at the root of the lungs, where they were joined by the deep lymphatics. In other cases he was unable to demonstrate a single pleural lymph vessel. He reported that he had 'constantly' filled the deep lymphatics accompanying the pulmonary artery and veins by injection of the superficial (pleural) vessels. He traced the entire lymph drainage of the left lung to a single large trunk that emptied into the thoracic duct behind the trachea, while the right lung drained by three or four separate vessels into the thoracic duct.
For the next hundred years or so there was no further significant contribution to our knowledge of the pulmonary lymphatics. Then, while some of the publications that appeared were still accurate, the seeds of error and controversy were soon to be sown by others. Klein (1874 Klein ( , 1875 , in his researches on the lymphatic system, studied the lungs of guinea-pigs and young children. The lungs were first inflated with air and then the pleural lymphatics were injected with Briicke's Berlin blue. He considered that he had seen stomata in the superficial lymphatics of the lungs of guinea-pigs by which the lymphatics were, he supposed, in communication with the pleural space and through which pus might be traced in microscopical sections from cases of purulent pleurisy. (No subsequent author confirmed this finding and the idea was apparently soon abandoned.) Like Mascagni, he recognized two systems of lymph vessels in the lung: a superficial (pleural) group and a deep (peribronchial and perivascular) group. He regarded these as functionally separate although he did show the presence of some fine vessels, which apparently had no valves in them, joining the two sets of vessels.
Increasing Confusion
A scholarly and detailed work was published by Sappey (Fig 3) of the pulmonary lymphatics (in a lung of a man aged 20 years) showed numerous superficial vessels in all parts of the lung. Careful examination of the drawing shows that there were fewer and fewer vessels towards the edge of the part of the lung illustrated, suggesting that the artist responsible for the engraving had used considerable 'licence' in its execution. None the less the illustration gave a better idea of the lymphatics of the lung than any previous one.
Conclusion
From the foregoing it is apparent that there was already dispute about the possible presence of a communication between the lymphatics of the surface and those of the depth of the lung. One worker had foundgstomata inthe pleural lymphatics that no one else could see. The whole of the surface of the lung was thought to be supplied with lymphatics large enough to be macroscopically visible, but this is now known not to be the case (Trapnell 1963 (Trapnell , 1964 . In short, error and dispute had already crept into a subject that then became increasingly confused and which has been clarified only in the last few years. Why were errors and controversy possible when the issues were anatomical and factual? Cruikshank (1786) surely had the answer while the problems of later years were still in embryo:
'The anatomists who have described parts of the absorbent system are also neither few nor obscure; but the subject is really difficult; they have not hit on the proper methods of investigation; they had not the advantages of proper subjects, and proper instruments; ... they did not live to accomplish what they had begun; or they laid before the public the produce of a fertile imagination, in the place of a true description.'
